ABSTRACT: Crambe (Crambe abyssinica) is an oil crop, originating from the hot and dry region of Ethiopia and has high productivity and good adaptability to different climate and cultivation. The crambe oil contains high erucic acid content, used in the manufacture of chemicals and as insulating fluid in electrical components, which makes this culture achieve economic importance. This study aimed to quantify and assess the growth and development of crambe, grown under greenhouse conditions, when fertilized with nitrogen (0, 40, 80, 120 kg ha -1 ), phosphorus (0, 50, 100; 150 kg ha -1 ) and potassium (0, 30, 60, 90 kg ha -1 ). At 80 days after sowing the height of the plants was measured. Then, all the collected material was taken into the air forced circulation stove at a temperature of 65° C for 72 hours, and then weighed on precision balance. After weighing the shoot biomass, the grains were separated and weighed on a precision scale. Data were analyzed using analysis of variance (ANOVA) using the Tukey test for comparison of means. The nitrogen (N) showed significant effects for Shoot biomass obtained with the highest N rate (120 kg ha -1 ). The interaction of N with phosphorus (P) was significant at doses 120 kg ha -1 of N and 100 kg ha -1 of P. For plant height the significant effect was observed for the interaction of N (80 kg ha -1 ) and P (150 kg ha -1 ). For grain weight, the significant effect occurred with the highest N rate (120 kg ha -1 ) in the interaction with P (100 kg ha -1 ) and in the interaction with K (90 kg ha -1 ).
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INTRODUCTION
Crambe is a low cost crop when compared to many other oilseed crops which can be cultivated by providing a potential to reduce the use and therefore, the environmental burden of fertilizer and water. The interest in crambe oil was originally focused on the high percentage of erucic acid, which has significant implications for industrial uses, specifically for the plastics industry (Carlson, 2011) . The ability presented by crambe oil to withstand high temperatures and to remain as a liquid at low temperatures characterized it as a good lubricant. Because it is a very effective lubricant and more biodegradable than mineral oils, this oil can be used alone or as an additive for textile and steel industry. More recently, crambe is also being considered as oil for use in biofuel production because their oil content varies between 35 to 60 percent with potential for high production yields (Hansen, 2012) .
Similarly to other higher plants, crambe needs of macro and micronutrients, both found in the soil as a result of natural fertility, as well as incorporated by fertilizers and lime. Crambe responds very well in fertile soils, but is sensitive to soil pH acid, with productivity hampered in the presence of exchangeable aluminum and low levels of calcium and magnesium. Thus, soils for planting crambe should be fertile and corrected acidity with pH above 5.8 (Oliveira et al., 2013) . Some studies have shown the effect of nitrogen and potassium fertilization in the development of crambe Santos et al., 2013) , but the interaction of nitrogen, phosphorus and potassium and its effect on crambe production have not been reported yet in the literature. Phosphorus fertilization in crambe significantly increased the grain oil content and productivity of crambe, however, it did not differ significantly on the weight of 1000 seeds (Roger et al., 2012) . According to Souza et al. (2009) , crambe absorbs large amounts of N, which can be justified for their high protein content in the grains. The phosphorus fertilization in crambe increases oil content in grain and also the crambe yields. Santos et al. (2012) evaluated the effect of potassium doses in crambe and they found significant increase in crop yield, but it did not influence the oil content in the grain. Besides this, the imbalance between N, P and K may compromise the absorption and the dynamics of the other elements, affecting the production of crambe. In this sense, this study aimed to quantify and assess the growth and development of crambe plants grown in pots at greenhouse conditions, in soil fertilized with the combinations of doses of nitrogen, phosphorus and potassium.
MATERIAL AND METHODS
The experiment was carried out in a greenhouse located in the Academic Unit of Agricultural Engineering at the Federal University of Campina Grande (UFCG), Brazil, situated at 7º12'88"S and 35º54'40"O, with an mean altitude of 532m. The experiment followed a completely randomized design with four levels of nitrogen, phosphorus and potassium, with three replications, totaling 192 experimental units. Initially, the soil, after being air-dried and sieved, was chemically analyzed by methods recommended by Embrapa (1997), and it presented the following results: pHH2O (1:2.5): 5.60; electrical conductivity: 0.14 dS m -1 ; Ca, Mg, Na, K, H + Al, 33.2; 6.7; 1.0; 2.1; 35.1 mmolc kg -1 , respectively; P, 23.1 mg dm -3 , organic matter: 11.0 g dm -3 . After chemical characterization, the soil was placed into pots with 08 dm 3 of capacity and moisturized at field capacity, which was determined based on the amount of water retained by the soil at 10 and 1500 kPa tension determined in the laboratory. As crambe does not grow well on soils with pH below 5.8 (Oliveira et al., 2013) , the soil was subjected to lime to raise the pH value to 6.5. Thus, the soil remained incubated for 30 days with corresponding moisture to field capacity for the acidity neutralization reaction occurred. After this period, the phosphate fertilization was carried out by incorporating superphosphate fertilizer to the soil, in accordance with the doses established for the experiment, namely 0, 50, 100 and 150 kg ha -1 . Following the homogenization of superphosphate fertilizer with the soil in each pot, the transplanting of the previously prepared crambe seedlings (15 days after sowing) was done. Approximately 20 seeds of crambe were sowed in plastic cups with 200 ml capacity, which was placed a mixture of commercial substrate with soil and organic matter to facilitate germination and seedling development.
Following one week after transplanting, the nitrogen (N) and potassium (K) doses were applied according to the established treatments for the experiment, namely: 0, 40, 80 and 120 kg ha -1 for nitrogen; 0, 30, 60 and 90 kg ha -1 for potassium. These nutrients were added (separately) in a known volume of distilled water to prepare solutions with N and K to be added more uniformly in the pots. Thus, for each treatment it was calculated the corresponding volumes of solution of N and K, and then added to the soil of each pot. On the following day, the plants were harvested and only one plant remained in each pot. During the experimental period, the plants were irrigated with rainwater and evaluated regarding to visual symptoms of nutritional imbalances and diseases. At 80 days after planting, the height of plants was measured, and then they were cut and wrapped in paper bags and placed in an oven with forced air circulation, at 65 degrees Celsius for 72 hours. Subsequently, the plants were weighed and the grains were separated from each plant in order to determine its weight separately. The results are presented in Table 1 .
RESULTS AND DISCUSSION
Based on the results obtained in the analysis of variance (Table 1) , it can be observed that there was significance of nitrogen doses for grain weight of crambe and dry biomass of plants. The doses of phosphorus (P) and K did not presented significance for these variables.
The presence of N in the interaction with P and with K presented significance for grain weight and dry biomass of plants, while the absence of N presented no significance for all the variables. It was observed that the application of K doses did not provide significant difference in dry mass of the part area crambe. Freitas (2010) evaluated the response of crambe to the P and K fertilization on seeding and to the nitrogen in coverage and this author noted that there was no interference in crop yield, but the fertilization contributed to the increase in oil content in the grains. In general, responses to P and K can be expected when these elements are at levels below those considered optimal levels for major crops.
Although in this study P doses did not presented significance for the variables, it is known that in oilseed crops it is important to study the response to P fertilization, since this element may influence the oil content in this species. Phosphorus is an essential element directly participating in vital biochemical reactions, including synthesis of proteins, oils and fats, forming structures such as phospholipids, which are present in several cell components (Malavolta et al., 1997) . Therefore, phosphorus application becomes a necessary practice for oil-producing plants.
In the culture of castor bean, Lavres et al. (2005) reported that the total dry matter production of plants is affected by deficiencies of macronutrients, and that the most limiting element is N, but the need of each element varies depending on the plant species.
Corroborating to the information that oilseed plants respond to N, as in the case of castor bean (Silva et al., 2007) , crambe, as an oilseed crop, presents the same trend. According to Souza et al. (2009) , crambe absorbs large amounts of N, which can be justified for their high protein content in the grains.
Considered as a recycling crop for nutrients in the soil, crambe presents an appropriate growth, either with fertilization at planting or in soils with low P and K, although there are no
